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All 13 lipids, including two cardiolipins, one phosphatidylcholine, three phosphatidylethanolamines, four phosphatidylglycerols and three triglycerides were identified in a crystalline bovine heart cytochrome c oxidase (CcO) preparation. The chain lengths and unsaturated bond positions of the fatty acid moieties determined by mass spectrometry suggest that each lipid head group identifies its specific binding site within CcO. Binding of dicyclohexylcarbodiimide to the O2-transfer pathway of CcO causes two palmitate tails of phosphatidylglycerols to block the pathway, suggesting that the palmitates control the O2 transfer. The phosphatidylglycerol with vaccenate (cis-Δ 11 -octadecenoate) was found in CcO of Paracoccus denitrificans, a possible ancestor of mitochondrion. This indicates that the vaccenate is conserved in bovine CcO in spite of the abundance of oleate (cis-Δ 9 -octadecenoate). The X-ray structure indicates that the protein moiety selects cis-vaccenate against trans-vaccenate for the O2-transfer pathway. These results suggest that vaccenate plays a critical role in the O2-transfer mechanism and that the lipid binding specificity is determined by both the head group and the fatty acid tail. -is reduced to NO. Despite much effort by several groups, a crystal structure of the protein-protein complex state between a CuNIR and its redox partner(s) has not been determined. This difficulty is probably a reflection of the low free energy for complex formation and short lifetime that is conducive to rapid electron transfer in such complexes. As a first topic, we report the X-ray crystal structure analysis at a resolution 1.7 Å of a binary protein-protein complex between blue CuNIR and its redox partner protein cytochrome c551 from Alcaligenes xylosoxidans GIFU1051. The CuNIR-Cyt c551 interface is largely hydrophobic, covering ca. 500 Å 2 of surface on each molecule. The closest distance from hemeedge to T1Cu is 10.5 Å. Second is the X-ray crystal structure analysis of the novel CuNIR from the versatile marine Antarctica bacterium Pseudoalteromonas haloplanktis TAC125. This enzyme consists of two distinct functional domains, belonging to the new type of CuNIR. The N-terminal domain contains two copper atoms, T1Cu and T2Cu, and is homologous of the well-known CuNIRs. The c-type heme attached C-terminal domain is combined with the N-terminal domain by a linker region. Using both high-resolution X-ray data, structural and mechanistic insights into the multiple electron transfer reaction from heme c to T1Cu, following to the T2Cu for the reduction of NO2 -to NO, are given.
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